The slow-refolding step of phosphoglycerate kinase as monitored by pulse proteolysis.
The kinetics of refolding of yeast phosphoglycerate kinase were studied by following the variation in circular dichroism at 218 nm, the recovery of enzyme activity, and the susceptibility to proteolysis by trypsin and V8-protease. A very rapid phase followed by a slower one was detected by circular dichroism, which revealed the formation of secondary structures. The slower phase, with a macroscopic rate constant of 0.35 min-1, was also detected by the susceptibility of the enzyme to both proteases. It was shown that cleavage sites located in the hinge region, in a part of the C-domain and, to a lesser extent, in a region of the N-domain, which are accessible in the intermediate state, became inaccessible during the slow-refolding step of the molecule. These results demonstrate, on the one hand, the role of domains as folding intermediates, and, on the other hand, the locking of the domain structure and the domain pairing that occurs during the slow-refolding step with a rate constant of 0.35 min-1. The return of the enzyme activity occurred in a slower last step upon conformational readjustments induced by domain interactions.